Down's syndrome phenotype and autosomal gene inactivation in a child with presumed (X;21) de novo translocation SUMMARY A 32-year-old female with clinical features of Down's syndrome was found to have extra chromosome material on the long arm of one of the X chromosomes, 46,XXq+. The parental karyotypes were normal. In the light of the clinical features of the proband and the banding characteristics of the extra chromosome material, the patient was thought to have a de novo (X;21) translocation. The results of late replication studies with BUdR and enzyme superoxide dismutase (SOD) assays in the proband suggest that: (1) the presumed (X;21) translocation chromosome was the late replicating chromosome; (2) the spread of inactivation extended from the Xq segment of the translocation chromosome to the proximal part of the segment derived from chromosome 21, leading to the inactivation of the autosomal gene for enzyme SOD; (3) the remaining distal portion of the (X;21) translocation chromosome, a part of a segment presumably derived from chromosome 21, was spared from the spread of inactivation so that this part was still genetically active and responsible for the Down's phenotype; (4) with a total score of 75 8. When we used the diagnostic index of Preus,9 who used a combination of clinical and dermatoglyphic features, the patient scored + 1* 54 with 95 % probability of having Down's syndrome. Based on these findings, in addition to our clinical impression and the banding characteristic of the abnormal X chromosome, it was concluded that the patient had an unbalanced X;21 translocation. In order to confirm this, serum and erythrocyte SOD-1 assays were performed. Since the gene for the enzyme SOD-1 was previously shown to be located on the long arm of chromosome 21, sub-band 22.1,10 we expected to find increased enzyme activity in the patient's cells. However, the results were normal. Meanwhile the result of the X late replication studies with BUdR revealed that the X;autosome translocation chromosome was late replicating. Furthermore, the extra chromosome material, translocated to the inactivated X chromosome, appeared to be more lightly stained than both free chromosomes 21, presumably indicating the spread of inactivation to the autosomal segment. How can we interpret these data?
Recent studies on the replication pattern of the X chromosome in subjects with X;autosome translocation indicated that, in general, the normal X chromosome in the balanced X;autosome carriers, and the abnormal X chromosome in the unbalanced subjects, are the late replicating X chromosomes."-3 Our 
